Nitric oxide-induced programmed cell death in human neuroblastoma cells is accompanied by the synthesis of Egr-1, a zinc finger transcription factor.
Nitric oxide (NO) is cytotoxic for human SH-SY5Y neuroblastoma cells. While nuclear condensation was visible in cells treated with nitric oxide donors, we observed that the plasma membrane remained intact, indicating that NO induced apoptotic cell death. We analyzed the NO-induced apoptotic signaling cascade in SH-SY5Y cells and observed a striking increase in early growth response (Egr)-1 promoter activity as a result of NO-induced cell death. Likewise, we detected an activation of the transcriptional activation potential of the ternary complex factor Elk1, a key transcriptional regulator of serum response element-driven gene transcription. Egr-1 is a zinc finger transcription factor that couples extracellular signals to long-term responses by altering expression of Egr-1 target genes. The Egr-1 5'-flanking region contains five serum response elements (SRE) that function as genetic elements for stimulus-transcription coupling. Moreover, these SREs are binding sites for Elk1, suggesting that NO activated Egr-1 gene transcription via activation of Elk1. The NO-induced biosynthesis of Egr-1 was confirmed by Western blot analysis and an NO-dependent increase in the transcriptional activation potential of Egr-1 was observed. The fact that NO-induced neuronal cell death is accompanied by the biosynthesis of Egr-1 suggests that Egr-1 may be an integral part of the NO triggered apoptotic signaling cascade.